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This code is reserved for procedures 

with demonstrated clinical efficacy, are 

performed by many clinicians across 

the US and, have US FDA approval
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application by the Renal Physicians Association





Tonometry central BP

Brachial cuff central BP



Cuff-derived central BP

Devices available Pro’s Con’s

• SphygmoCor XCEL  
(AtCor, AU)

• Mobil-o-graph          
(IEM, DE)

• Watch BP Office Central 
(Microlife, CH)

• Centron cBP301 
(Centron, UK)

• Vicorder
(Skidmore Medical, UK)

• Cardioscope II    
(PulseCor, NZ)

• Arteriograph
(TensioMed, HU)

• Ease of use
• Patient and 

doctor familiarity
• Non operator

dependent
• Possibility for 24 

hour ambulatory 
central BP and in-
clinic automated 
BP (as per Myers)

• Minimal hard 
outcome data

• *Validation 
(methods and 
calibration by 
brachial BP)

*strong  criticism



Validation studies of brachial cuff central BP devices

DEVICE REFERENCE



Validation studies of brachial cuff central BP devices cont’d

DEVICE REFERENCE



• 22 ‘validation’ studies

• 3 different reference standards

–14 vs invasive catheter (7 fluid filled)

–16 vs non invasive device (all SphygmoCor)

• >10 calibration methods

• Variability range -0.1±3.1  to -13.5±15.3

Since 2009



How do we interpret ‘validation’ data?

How do we know a device will perform 
clinically better than brachial cuff BP?

Validation backyard



Calibration method Mean difference from 
invasive cSBP

Brachial oscillometric
SBP/DBP

-14.4 ± 9.7

Brachial oscillometric
MAP/DBP

3.0 ± 9.5

Invasive               
MAP/DBP

-3.0 ± 6.0

Influence of calibration

Weber T. et al, Hypertension 2011; 58(5):825-832.



Wasserteurer S. et al,J Hypertension 2015 In Press

159 CKD patients

Discriminatory power 
to predict mortality

OscMAP/DBPcal central SBP
AUC 0.68 p=0.01

Brachial SBP
AUC 0.59 p=NS

Brachial SBP/DBPcal central 
SBP (not reported)



Discrimination of LVH (n=329; 87 with LVH)

a DeLong et al., 1988
b AUC ± 1.96 SE
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ROC comparison-Pair for discriminating LVH P-value

OscMAP/DBPcal central SBP Brachial SBP/DBPcal central SBP 0.0069

OscMAP/DBPcal central SBP Brachial SBP 0.0261

Brachial SBP Brachial SBP/DBPcal central SBP 0.0890

OscMAP/DBPcal central SBP
AUC 0.672

Brachial SBP
AUC 0.627

Dr Kazuaki Negishi, Menzies, Tasmania

Brachial SBP/DBPcal central SBP 
AUC 0.602



Should all brachial estimated central BP 
devices be calibrated with oscillometric
MAP and DBP to derive a more accurate 

central SBP estimate?



Estimated central SBP (other device calibrated 

with brachial OscMAP/DBP) vs. invasive aortic SBP

Invasive 
cSBP

Non invasive 
cSBP Difference

127.2 ± 23.7 106.9 ± 13.7 -20.3 ± 13.4

y = 0.5057x + 42.587
R² = 0.7705
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y = -0.5702x + 46.46
R² = 0.5943
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Accuracy of estimated central SBP is 
influenced by calibration and is device specific

Need international consensus to standardise

Calibration backyard



Menzies BP Clinic





Menzies BP Clinic

Staffed by volunteer specialists

Bulk billed service (Clinic co-ordinator) 

People with ‘difficult to treat hypertension’

Comprehensive investigation & risk assessment with 
plan for return to GP care 

Brachial and central 24-hour BP, 7-day home BP, in-
clinic automated BP (15 min AOBP)

Underpinned by research (data linkage)



47 y.o male, clinic BP 160/105 mmHg (GP measured) –
no current Rx.

PLAN

Active management, with personal (lifestyle) in the first 
instance prior to Rx.

15-min AOBP 139/76 mmHg cSBP 129 mmHg



82 y.o male, clinic BP 182/80 mmHg (GP measured) –
quintuple therapy; AF

PLAN

Well managed. No additional therapy needed.

15-min AOBP 155/83 mmHg cSBP 130 mmHg





To be continued……..


